t 




United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addiew; COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.rupto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



09/945,507 



08/30/2001 



Leonard Forbes 



1303.014USI 



2649 



7590 06/17/2003 

SCHWEGMAN, LUNDBERG, WOESSNER & KXUTH, P.A. 
P.O. Box 2938 - 
Minneapolis, MN 55402 



EXAMINER 



DINH, SON T 



ART UNIT 



PAPER NUMBER 



2824 

DATE MAILED: 06/17/2003 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 07-01) 



Office Action Summary 



09/945,507 



Application No. ^p^pplicant(s) 



FORBES ET AL 



Examiner Art Unit 

sontdinh 2824 
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DETAILED ACTION 

The election filed on 3/31/03 has been entered. 

Claims 1-80 are pending in the application. 

The election of claims 1-23 has been acknowledged. 

Claims 24-80 are withdrawn from consideration in view of the election. 

Claim Objections 

Claim 17 is objected to because of the following informalities: "the metal layer" 
(line 7) should be changed to -the first metal layer--. Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

<b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,2, 3, 6, 9,10,1 1,13-14, 17,19, 23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Nakazato et al (U.S. Patent No 5,952,692). 

For the purpose of this rejection, the storage node which is located between a 
control gate and a channel (the region between source and drain) in a vertical direction 
would be considered as a floating gate. 
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Regarding claims 1, 3, 9, 11 and 17, Nakazato et al disclose a memory device 
comprising a first source/drain region (6, figure 5) formed on a substrate (3, fig. 5), a 
body region including a channel region (the region between 6 and 7 in figure 5), a 
second source/drain region (7, fig. 5), a floating gate (1, fig. 5) opposing to the channel 
region, a control gate (9, figure 5) opposing to the floating gate 1 , wherein the control 
gate 9 and the floating gate 1 is separated by a tunnel barrier (2, figure 5). As of claims 
1 1 and 1 7, the bottom metal layer of element 2 (figure 1 3) would be a first metal layer, 
the top metal layer of element 2 (figure 13) would be a second metal layer. Also, column 
12, lines 66-67 discloses that their tunnel barrier includes a transition of metal oxide as 
claimed in claims 3. 

. Regarding claim 2, 10, 19, column 12, lines 49-53 shows that the tunnel barrier 
could be made by aluminum oxide (AI203). 

Regarding claim 6, figures 10 and 13 of Nakazato et al disclose a polysilicon 
floating gate (1, figures 10 and 13) having a metal layer (28, figure 13) formed thereon 
in contact with the low tunnel barrier insulator. 

Regarding claim 13, 14, 23, the floating gate 1 (figure 5) is a vertical floating gate 
formed alongside of the body region 3 (figure 5), and the control gate 9 (figure 5) is a 
vertical control gate formed alongside of the vertical floating gate 1 (figure 5). 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 4, 9-10 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kim et al (U.S. Patent No 6,475,857). 

Regarding claims 1 and 9, Kim et al (figures 2, 5B and 8B) disclose a floating 
gate transistor comprising first and second source/drain regions (42, figure 5B), a 
floating gate (12, figures 2 and 5B), a control gate (71 , figure 8B), wherein the control 
gate and the floating gate is separated by a tunnel barrier (13, figure 2). 

With respect to claims 4 and 10, column 9, lines 26, teaches that the tunnel 
barrier is selected from zirconium oxide (Zr02). 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakazano 



Nakazano et al applied as above. The only difference between Nakazano et al 
and claim 8 is Nakazano et al memory device is a p-channel type floating gate 



Claim Rejections - 35 USC § 103 



et al. 



transistor. However, the selection between p-channel type or n-channel type just 
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represent a choice that depends on a device fabrication process, and the operation of 
both are the same (in storing data). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Nakazano et al by 
using a n-channel type floating gate transistor as a memory device since the P-channel 
type and N-channel type are functional equivalent. 

Allowable Subject Matter 

Claims 5, 7, 12, 15-16, 18, 20-22 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Regarding claim 5, the prior art of record fail to disclose the use of a Perovskite 
oxide integrate insulator that is located between a control gate and a floating gate in a 
floating gate transistor. 

Regarding claims 7, 12, the prior art of record fail to teach or suggest a floating 
gate transistor having a control gate that includes a pOolysilicon control gate having a 
metal layer formed thereon in contact with a tunnel barrier integrate insulator. 

Regarding claim 15, the prior art of record fail to disclose a memory device 
including a control gate, a floating gate, a low tunnel barrier located between the control 
gate and the floating gate, wherein the floating gate includes a horizontally oriented 
floating gate formed alongside of a body region. 
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Regarding claims 18 and 20, the prior art of record fail to disclose memory device 
comprising first and second source/drain region, a floating gate transistor, a control 
gate, a first metal layer formed on the floating gate, a metal oxide integrate insulator 
formed on the first metal layer, and a second metal layer formed on the metal oxide 
integate insulator, wherein the first and second metal layers are lead and the metal 
oxide integrate insulator is lead oxide (as claimed in claim 18), and wherein the first and 
second metal layers include transition metal layers and the metal oxide intergate 
insulator includes a transition metal oxide integrate insulator (as claimed in claim 20). 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Son t Dinh whose telephone number is 703-308-4120. 
The examiner can normally be reached on 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on 703-308-2816. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-7724 
for regular communications and 703-308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 
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